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AQUARILIS /SACD Three Phases

1. Pre-Launch
2. In Orbit Checkout (Launch + 45 days)

3. IOC + 6 months
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AGOUARILUS /SAC-D Phase 1 — Pre-Launch

 What: Generate a set of special case 7-day cycles
— Specific cases: biases, drifts, etc, in following charts

« How: Use the operational mission simulator.
— Start with daily files from RSS
— Add spurious signal for specific case study (see below)
— Input these to the mission simulator as test cases.
— Distribute and analyze (science team)

 Timetable:
— September: Produce a subset of scenarios (L2 files)
— September-November: Analysis and assessment
— December: Operational Readiness Review (ORR)
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AGUARILUS /SACD Scenario Flow Chart
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Potential scenarios / rehearsals

AQUARIES /SACD

Simulate certain special situations to test and analyze
Develop and test analysis tools
Demonstrate we can address these issues at ORR

Insert arbitrary biases in all channels
Simulate arbitrary drifts in all channels
Orbit harmonics calibration drifts (1-4 harmonics, e.g.)
Simulate a complete cold sky maneuver
Solar flare
RFI
Attitude offsets & time tag offsets
Channel failure
a. HorV channel
b. P or M channel
9. Other suggestions ... lunar, bi-static solar reflection, diffuse galaxy refi.
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AGQEARILS /SAC-D Arbitrary biases in all channels

Generate test data:
1. Select a 7-day segment from the mission simulator input.

2. Add an arbitrary bias to each of the radiometer and scatterometer
channels on each horn.

3. Process to L2 science data files, L3 bin-average and L3 smooth
files.

4. Place the modified L1A, L2 and L3 files in an evaluation folder.

Science Team Analysis:

1. Assess effects on L2 science data file TAs, U, Faraday, wind speed
and SSS

2. Develop and evaluate bias detection/removal techniques, and
assess uncertainties.

3. Inspect the impact on L3 files as a diagnostic tool.
4. Set up follow-on blind test with unknown biases.
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AGEARILS /SAC-D Linear 7-day calibration drifts

Generate test data:
1. Select a 7-day segment from the mission simulator input

2. Add arbitrary drift (~0.1K/ 7-days) to each of the radiometer and
scatterometer channels on each horn.

3. Process to L2 science data files, L3 bin-average and L3 smooth
files.

4. Set aside the modified L1A, L2 and L3 files in a special folder.

Science Team Analysis:

1. Assess effects on L2 science data file TAs, U, Faraday, wind speed
and SSS

2. Develop and evaluate drift detection/removal techniques, and
assess uncertainties.

3. Inspect the impact on L3 files as a diagnostic tool.
4. Set up follow-on blind test with unknown drifts.
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AGOUARILUS /SAC-D Harmonic orbital calibration drifts
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Generate test data: %.
1. Select a 7-day segment from the mission simulator input
2. Add arbitrary harmonic to each of the radiometer and scatterometer

channels on each horn. (N cycles per orbit, N=1..3, with amplitudes
~0.1K)

3. Process to L2 science data files, L3 bin-average and L3 smooth
files.

4. Set aside the modified L1A, L2 and L3 files in a special folder.

Science Team Analysis:

1. Assess effects on L2 science data file TAs, U, Faraday, wind speed
and SSS

2. Develop and evaluate drift detection/removal techniques, and
assess uncertainties.

3. Inspect the impact on L3 files as a diagnostic tool.
4. Set up follow-on blind test with unknown drifts.
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AGOEARIUS /SAC-D Phase 2 — In Orbit Checkout
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Aquarius Commissioning phase timeline
Science Commissioning approach
Critical events and Science Tasks

Preliminary Acceptance Criteria
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AGQUARIES /SAC-D Early Orbit and Commissioning

Weeks after Launch 1 2 3 4 5 6

Early Orbits and

Commissioning |p|_AE

Observatory UL R R NN RN RN RN RN
Commanding and

downlink
Service Platform 14 ¢ axs

Checkout

Orbit correction 14 dazs

maneuvers

-
o
Q
b}

-

| days

Aquarius
Commissioning

yment and Further Checkout

SAC-D Instruments
Commissioning and

science validation C-D Instrumentg turn-ON |

sequentially checlout

Start Phase 5 PLAR'

Ground Coverage
Cérdoba T L D O O L

NEN* T T e e A T T LT C L (T T T T T TT T

*NEN passes (Svalbard, McMurdo, and Poker Flats) vary during Early Orbit and Commissioning Phase:

-All available passes for first 2 days after launch and during 10 days of AQ Commissioning

-One pass every other orbit during remainder of S/IP Checkout.

-NEN coverage during Orbit Adjustment phase depends as needed.

-No need for NEN coverage during last 11 days of SAC-D commissioning unless an orbit maintenance maneuver required
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AGQUARIHS /SAC-D Aquarius Instrument Commissioning Timeline

Time from launch (days)
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AQUARIES/7SACD Science Commissioning Approach

* Post-launch in-orbit checkout simulation: During the period from launch to L
+25 days, the science team will compute simulated Tb and o, based on the

final orbit maneuvers (Science Task 1).

— These data will provide “Expected Values” for each beam along-track
to compare quantitatively with observations for both the engineering and
science acceptance analyses.

* The science team will carry out an analysis sequence (Science Tasks 2-7)
at each stage of the instrument turn-on sequence.

* Acceptance criteria are limited:

— The timeline only allows for one 7-day cycle after the instrument is fully
turned on.

— Assess whether the data are “as expected” in qualitative terms and the
sensor is “calibrate-able”.

— Gross geographical and geophysical features are as expected, biases
can be removed, stability is reasonable, polarization differences are
appropriate, etc. (details below)
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DUARIEIS/SAC-D  Aquarius Commissioning Science Tasks

Day 1 - 3:

Launch until Launch + 25 days - Observatory Commissioning

Aquarius commissioning begins on day Launch + 25

Power on (ICDS; DPU); deploy reflector; ATC on

Science Task 1 - Generate
geolocated Radiometer Ty and Scat o
commissioning phase simulations

Day 4:

Radiometers on (all)

Science Task 2 - Evaluate
Radiometer Tg Sim vs Obs for
expected range, land-sea boundary,
RFI & stability.

Day 5:
Day 6:

Day 7:

Scat on (receive-only)

Scat LVPS and SSPA on (begin transmit test)

Scat transmit mode

Science Tasks 3-5 - Evalute
Radiometer changes at each Scat turn
on sequence; Check oy Sim vs Obs
for expected range and land-sea
boundary.

Day 8-10:

Nominal operation mode (radiometer + scat)

Science Task 6 - Evalute Radiometer
& Scat stability, salinity ground data
matchups, RFI, crossover differences,
Faraday rotation, pointing accuracy,
solar bias;

Day 11:

Begin Aquarius Data Collection (10 days)

Science Task 7 - Continue
monitoring task 6 parameters; Evalute
Aquarius perforemance changes with
each CONAE instrument turn-on;
crossover de-bias salinity, Generate
first-look global (7-day) map

Day 20:

Post Launch Assessment Review (PLAR)

Begin science operations
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AQUARIES/SACD Preliminary Acceptance Criteria

« Land versus ocean features are clearly evident, both in terms of brightness
temperature (Tb) contrast and location.

« V-H polarization differences for each incidence angle are consistent with the
emissivity model

« The 3 Stokes is small.

* Incidence angle effects such as the V-pol (H-pol) Tb increasing (decreasing) from the
inner to outer beams consistent with emissivity model.

« Relative stability is seen over known Earth targets such as Antarctic ice, rain forests,
and ocean.

« Scat g, sensitivity to wind speed within expectations for each channel

 RFI detection and filtering are functional

» No detectable scat-radiometer interference

* No detectable radiometer interference from other SAC-D instruments

« SSS biases will be removed via ground data matchups and crossover difference
analysis; initial “first-look” 7-day map will be produced

«  We will also look for any large anomalous features that cannot be easily explained by
expected calibration issues that usually occur early in a mission.
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AGOUARILUS /SAC-D Phase 3 - IOC + 6 months

Evaluate match-up data between Aquarius and in situ observing

system
*Provide preliminary SSS bias removal and un-validated science data

*Monitor and analyze calibration drifts and biases

*Asses systematic and geographically correlated errors
*Analyze Scatterometer wind speed algorithm

*Analyze roughness effects on TH, TV and salinity algorithm
And more.....

Plan a science meeting for approximately I0C + 6 months
*Asses calibration and validation results

*Approve algorithm updates

*Reprocess the first six months of data.
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AGOUARIUS /SAC-D Approaches to De-biasing

« Each radiometer needs to be independently calibrated

» First try to remove the gross offsets in the initial retrieved SSS
— Use reference salinity field globally
— AVDS matchups — tabulate for each beam
— Cross-over analysis to remove residual inter-beam biases

« With time, work through the re-calibration of retrieval coefficients

Search

Radius

/

Match-up processing

» One match-up file per buoy observation
contains all the satellite data in the search radius
* Subsequent processing to generate the optimal | | Buoy
weighted average satellite observation per buoy Obs.
» Global tabulations
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/SAC-D Remove orbit errors and biases

Cross over difference analysis to remove systematic errors betweer
different beams

Beam 2 SSS

(with constant and harmonic errors added)
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AGQEARILS /SAC-D Validation Working Group

» Review activities for these three phases

— Pre-lauch
— 10C
— |OC + 6 months

* Focus in ideas of the third phase
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